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Visualization Frameworks

Places & Spaces: Mapping Science Exhibit, online at http://scimaps.org

I.4 Napoleon’s March to Moscow - Charles Joseph Minard - 1869
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I.6 Ph.D. Thesis Map - Keith V. Nesbitt - 2004

I.8 Treemap View of 2004 Usenet Returnees - Marc Smith and Danyel Fisher  - 2005
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II.6 History Flow Visualization of the Wikipedia Entry on “Abortion” - Martin Wattenberg and Fernanda B. Viégas - 2006 

III.8 Science-Related Wikipedian Activity - Bruce W. Herr II, Todd M. Holloway, Elisha F. Hardy, Katy Börner, and Kevin Boyack - 2007
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VI.7 Literary Empires: Mapping Temporal and Spatial Settings of Victorian Poetry

John A. Walsh, Devin Becker, Bradford Demarest, Jonathan Tweedy, Theodora Michaelidou, and Laura Pence - 2010

VII.1 Mondothèque. Multimedia Desk in a Global Internet - Paul Otlet - 1936/37 
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VII.6 Map of Scientific Collaborations from 2005-2009 - Olivier H. Beauchesne - 2012

IX.4 Pulse of the Nation - Alan Mislove, Sune Lehmann, Yong-Yeol Ahn, Jukka-Pekka Onnela, and James Niels Rosenquist - 2010
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VII.10 History of Science Fiction - Ward Shelley - 2011 
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Illuminated Diagram Display 
on display at the Smithsonian  in DC.
http://scimaps.org/exhibit_info/#ID
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Science Maps in “Expedition Zukunft” science train visited 62 cities in 7 months. 
Opening on April 23rd, 2009 by German Chancellor Merkel
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Places & Spaces Exhibit at the David J. Sencer CDC Museum, Atlanta, GA 
January 25‐June 17, 2016

CDC Opening Event: Maps of Health
Tutorial and Symposium 
February 4‐5, 2016

Seeing for 
Action ‐ Using 
Maps and 
Graphs 
to Protect the 
Public’s Health.
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http://scimaps.org/iteration/11
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Microscopes, Telescopes, Macroscopes Plug‐and‐Play Macroscopes
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http://scimaps.org/call
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Macroscope Standard Setting 

Plug‐and‐play system architectures—supporting 
workflow design.

 ASTC Panel on “Plug‐and‐Play Macroscopes: 
Modular Hardware and Software Platforms 
that Render Data into Insights” in Montreal, 
Canada

 See other workshops and slides at 
http://cns.iu.edu/workshops

Data‐code‐vis‐expertise marketplaces—easy 
access to relevant datasets and tools.

 OSGI+CIShell, D3, ESRI, Plotly, many others

Visualization hardware—support existing de‐
facto display standards, envision novel 
interfaces. 

 Science on a Sphere, Beesley’s Living 
Architectures, augmented realities, IoT

Science on a Sphere by NOAA

Beesley’s Living Architectures
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Improving Data Visualization Literacy

Visualization Framework
IVMOOC

26



14

27

How to Classify (Name & Make) Different Visualizations?

By

• User insight needs?

• User task types?

• Data to be visualized? 

• Data transformation?

• Visualization technique?

• Visual mapping transformation?

• Interaction techniques?

• Or ?

28

Find your way

Find collaborators, friends

Identify trends

Terabytes of data

Descriptive &
Predictive
Models

28

Different Question Types
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Different Levels of Abstraction/Analysis

Macro/Global

Population Level

Meso/Local

Group Level

Micro

Individual Level

Tasks

30See page 5
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Needs‐Driven Workflow Design

Stakeholders

Data

READ ANALYZE VISUALIZE

DEPLOY

Validation

Interpretation

Visually 
encode 
data

Overlay 
data

Select 
visualiz. 
type

Types and levels of analysis determine
data, algorithms & parameters, and 
deployment

Needs‐Driven Workflow Design

Stakeholders

Data
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DEPLOY

Validation

Interpretation

Visually 
encode 
data

Overlay 
data
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visualiz. 
type

Types and levels of analysis determine
data, algorithms & parameters, and 
deployment
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See page 24

Visualization Framework

34

Visualization Framework
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See page 24

Visualization Framework
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Visualization Types (Reference Systems)

1. Charts: No reference system—e.g., Wordle.com, pie charts

2. Tables: Categorical axes that can be selected, reordered; cells 
can be color coded and might contain proportional symbols. 
Special kind of graph. 

3. Graphs: Quantitative or qualitative (categorical) axes. 
Timelines, bar graphs, scatter plots. 

4. Geospatial maps: Use latitude and longitude reference 
system. World or city maps.

5. Network graphs: Node position might depends on node 
attributes or node similarity. Tree graphs: hierarchies, 
taxonomies, genealogies. Networks: social networks, 
migration flows.



19

37

IVMOOC App – More than 60 visualizations 

The “IVMOOC Flashcards” app can be downloaded from Google 
Play and Apple iOS stores.

See page 24

Visualization Framework
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Register for free: http://ivmooc.cns.iu.edu. Class restarts Jan 10, 2017.

The Information Visualization MOOC
ivmooc.cns.iu.edu

Students from ~100 countries
370+ faculty members

#ivmooc

42
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Teaches timeless knowledge:

Visualization framework—
exemplified using generic 
visualization examples and 
pioneering visualizations. 

Teaches timely 
knowledge:

Advanced algorithms, 
tools, and hands‐on 
workflows.

Books Used in the IVMOOC

43

Course Schedule

Part 1: Theory and Hands‐On

• Session 1 – Workflow Design and Visualization Framework

• Session 2 – “When:” Temporal Data

• Session 3 – “Where:” Geospatial Data

• Session 4 – “What:” Topical Data

Mid‐Term

• Session 5 – “With Whom:” Trees

• Session 6 – “With Whom:” Networks

• Session 7 – Dynamic Visualizations and Deployment

Final Exam

Part 2: Students work in teams on client projects.

Final grade is based on Class Participation (10%), Midterm (30%), Final Exam 
(30%), and Client Project(30%). 
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Load One File and Run Many Analyses and Visualizations

45

Times 
Cited

Publication 
Year

City of Publisher Country Journal Title 
(Full)

Title Subject Category Authors

12 2011 NEW YORK USA COMMUNICATI
ONS OF THE 
ACM

Plug‐and‐Play Macroscopes Computer Science Borner, K

18 2010 MALDEN USA CTS‐CLINICAL 
AND 
TRANSLATIONA
L SCIENCE

Advancing the Science of 
Team Science

Research & 
Experimental 
Medicine

Falk‐Krzesinski, HJ|Borner, 
K|Contractor, N|Fiore, SM|Hall, 
KL|Keyton, J|Spring, B|Stokols, 
D|Trochim, W|Uzzi, B

13 2010 WASHINGTON USA SCIENCE 
TRANSLATIONA
L MEDICINE

A Multi‐Level Systems 
Perspective for the Science 
of Team Science

Cell Biology 
|Research & 
Experimental 
Medicine

Borner, K|Contractor, N|Falk‐
Krzesinski, HJ|Fiore, SM|Hall, 
KL|Keyton, J|Spring, B|Stokols, 
D|Trochim, W|Uzzi, B

Load One File and Run Many Analyses and Visualizations
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Times 
Cited

Publication 
Year

City of Publisher Country Journal Title 
(Full)

Title Subject Category Authors

12 2011 NEW YORK USA COMMUNICATI
ONS OF THE 
ACM

Plug‐and‐Play Macroscopes Computer Science Borner, K

18 2010 MALDEN USA CTS‐CLINICAL 
AND 
TRANSLATIONA
L SCIENCE

Advancing the Science of 
Team Science

Research & 
Experimental 
Medicine

Falk‐Krzesinski, HJ|Borner, 
K|Contractor, N|Fiore, SM|Hall, 
KL|Keyton, J|Spring, B|Stokols, 
D|Trochim, W|Uzzi, B

13 2010 WASHINGTON USA SCIENCE 
TRANSLATIONA
L MEDICINE

A Multi‐Level Systems 
Perspective for the Science 
of Team Science

Cell Biology 
|Research & 
Experimental 
Medicine

Borner, K|Contractor, N|Falk‐
Krzesinski, HJ|Fiore, SM|Hall, 
KL|Keyton, J|Spring, B|Stokols, 
D|Trochim, W|Uzzi, B

Co‐author and 
many other 
bi‐modal networks.
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Sci2 Tool Interface Components
Download tool for free at http://sci2.cns.iu.edu
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All papers, maps, tools, talks, press are linked from http://cns.iu.edu
These slides will soon be at http://cns.iu.edu/docs/presentations

CNS Facebook: http://www.facebook.com/cnscenter
Mapping Science Exhibit Facebook: http://www.facebook.com/mappingscience
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